The effects of lidocaine on superoxide production and p47 Phox translocation in opsonized zymosan-activated neutrophils.
Superoxide is generated by reduced nicotinamide adenine dinucleotide phosphate (NADPH) oxidase that exists in the cell membrane of neutrophils and contains p47 phox in the enzyme complex. Superoxide is closely related to various diseases, including infection, myocardial infarction, and aspiration pneumonia. Therefore we performed this study to establish how lidocaine acts on NADPH oxidase. We examined the effects of lidocaine on superoxide production in neutrophils using the method of 2-methyl-6-phenyl-3,7-dihydro [1,2-a] pyrazin-3-one (CLA phenyl)-dependent chemiluminescence activated by opsonized zymosan (OZ). Treatment with lidocaine 15 microM suppressed OZ-activated CLA phenyl-dependent chemiluminescence by approximately 40% compared with that of OZ only-activated neutrophils. It was further demonstrated that the suppressive effect of lidocaine on superoxide production was dependent on the concentration of lidocaine. Translocation of p47 phox from the cytosol to the cell membrane was studied using immunoblot analysis with a polyclonal anti-p47 phox antibody. Lidocaine suppressed OZ-induced p47 phox translocation in a dose-dependent manner. Our results suggest that suppression of superoxide production by a therapeutic dose of lidocaine correlates strongly with suppression of p47 phox translocation. We report on the effects of lidocaine on superoxide production in opsonized zymosan-activated neutrophils. Lidocaine suppresses superoxide production in a dose-dependent manner. This suppression correlates strongly with the suppression of translocation of p47 phox, a new subunit of NADPH-oxidase.